Boyse and co-workers have identified several systems of murine isoantigens called Ly antigens (for lymphocyte antigens) (e.g. Ly-1, Ly-2, Ly-3, and Ly-5) which appear to be restricted to thymic lymphocytes and peripheral T lymphocytes (1-3). Each system, defined by cytotoxic alloantisera, appears to be determined by a genetic locus which contains two alternative alleles (e.g., Ly-2 a and Ly-2 b) governing expression of two alternative cell surface antigenic specificities (e.g. Ly-2.1 and Ly-2.2, respectively). TheLy-1 locus has been shown to reside in linkage group XII (4), and the Ly-2 and Ly-3 loci are extremely closely linked to each other in linkage group XI of the mouse (5).
Thymocytes from 1-to 3-too-old mice were teased into cold PBS (2 ml PBS/thymus). Cell suspensions were filtered through 50-guage stainless steel mesh to remove large aggregates and were washed three times by centrifugation at 140 g for 8 vain and suspended in i ml of PBS. Cell numbers were determined in a hemocytometer. Cell viability was consistently approximately 95% as determined by trypan blue exclusion.
Procedure for Iodination of Thymocyte Cell Surfaces. Thymocytes were iodinatecl by a procedure similar to that of Haustein et al. (20) . Aliquots containing 107 thymocytes were centrifuged in capped conical polystyrene tubes at 140g for 8 rain. One such aliquot of cells was iodinated for each specific or control precipitation to be performed. Supernates were removed and 20 ftl of lactoperoxidase (A2so = 2.80) at a concentration of 2.0 mg/ml in PBS was added. 30 ~l of neutralized ~251 (300 ~Ci) in PBS was next added to each tube. The iedination reaction, initiated by the addition of 10 ftl of 0.03% H~O2 in PBS (diluted from a 30% stock solution just before use) was carried out at 30 -+-1°C. Unless otherwise stated the reactions were terminated after 5 rain by the addition of 2 ml of cold PBS containing 5 mM KI (PBS-KI).
After centrifugation at 140 g for 8 min the cells were washed three times in 2 ml of PBS-KI by centrifugation and resuspension. After the second and third centrifugation steps the cell suspensions were transferred to new polystyrene tubes. After the final wash the cell pellets were suspended in 60/~l of PBS for detergent extraction.
Solubilization of Iodinated Cell Surface Components.
Cell surface components were solubilized using the nonionic detergent Nonidet P-40 (NP-40) essentially as described by Vitetta et al. (21) . To iodinated cell suspensions (60 /~I) was added a quantity of 2% (wt/vol) NP-40 in PBS sufficient to bring the NP-40 concentration to 0.5%. These suspensions were allowed to stand at room temperature for 15 rain. In order to insure that samples to be treated with normal serum and antiserum contained comparable amounts of IssI label, the NP-40 extracts from the several parallel iodinations were pooled into a i ml polyethylene tube. Nuclei and cellular debris were removed by centrifugation in an Eppendorf centrifuge 3200 at 3,200g for 15 rain. The superuate containing the solubilized iodinated cell surface components was divided into the appropriate number of aliquots which were then treated in various ways as described below.
Trypsinization of the Iodinated Cells. 107 thymocytes were iedinated as described above. The incorporation of 125I was terminated by the addition of 10 ~1 of 1 M KI and 1 ml of trypsin (10 ~g/ ml) in PBS. Trypsinization was performed at room temperature for 10 min and was terminated by the addition of 1 ml of soybean trypsin inhibitor (20 ~g/ml) in PBS (22) . Cells were then washed as described above.
Absorption of Antisera. Aliquots of anti-Ly-3.1 serum (25 ~l) were diluted to 50 ~1 with PBS.
Each aliquot was then mixed with a wet cell pellet containing 6 × l0 s thymocytes from the appropriate strain. After incubation at 4°C for 1 h with occasional shaking, suspensions were centrifuged at 3,200 g for 5 min and the supernates were recovered.
Absorption with C57BL/6-Ly-2~,Ly-3 ~ thymocytes resulted in removal of all cytotoxic activity for Ly-3.1-positive thymocytes. Absorbed antisera were stored frozen at -70°C until use.
SDS-PAGE.
SDS-PAGE was performed on 5, 10, and 15% (wt/vol) polyacrylamide gels (0.6 × 11 cm) using a modification of the method of Weber and Osborn (23) . Immune precipitates were suspended in 55 ~1 of a solution containing 0.05 M Tris/C1, pH 8.4, 8 M urea, and 2% SDS. Mouse IgG labeled with ~31I using chloramine-T (24) was usually added as an internal molecular weight marker. After the addition of 5 ~1 of 2-mercaptoethanol and 5 /~1 of an 0.05% solution of bromophenol blue, the samples were incubated at 55°C for 1 h to promote solubilization and reduction of the components present in the immune precipitate. Immediately before electrophoresis, the samples were placed in a boiling water bath for 2 min. Electrophoresis was generally performed at 3 re_A/tube for 15 h at room temperature. After this period of time the bromophenol blue-tracking dye had migrated to a position approximately 8 cm from the origin. Gels were then removed from the tubes and frozen at -70°C in 50% glycerol (vol/vol). Gel slices (2 mm in length) were placed in tubes and counted using a Packard Autogamma Scintillation Counter (Packard Instrument Co., Inc., Downers Grove, Ill.).
"Clearing" ofNP-40 Supernates. Before precipitation with anti-Ly-3.1 serum, NP-40 extracts were preprecipitated (or "cleared") with normal mouse serum (NMS) and RAMIG to remove 1251-labeled mouse IgG and any other labeled material which might be nonspecifically included in an immunological precipitate. To 80/~l of NP-40 extract containing 6-9 × 10 ~ cpm was added 25 ~l of (CBA/H-T6J × SJL/J)FI normal serum. A small quantity of 13~I-labeled (CBA/H-T6J × SJL/J)F~ IgG was also added to determine the efficiency of immune precipitation. After incubation at 37°C for 30 min, 50 ~l of RAMIG was added, and incubation was continued at 37°C for an additional 30 min. This quantity of RAMIG had been shown to be optimal for precipitating all of the mouse IgG present in 25 ~l of NMS. Samples were then stored at 4°C for 1 h before removal of the precipitates by centrifugation. Supernates were cleared a second time before specific precipitation with antiLy-3.1 serum was attempted. An NP-40 concentration of 0.5% was maintained throughout by the addition of appropriate quantities of 2% (wt/vol) NP-40.
The precipitates obtained from clearings and specific precipitation (see below) were washed three times by centrifugation and resuspension in 1 ml of cold PBS. Between each wash the suspension was transferred to a clean glass tube.
Precipitation of Ly-3.1 by Indirect Immune Precipitation.
To cleared NP-40 extracts, 25 or 50 ~l of anti-Ly-3.1 serum and 5 ~l of ~31I-labeled IgG were added, followed by incubation at 37°C for 30 min. RAMIG (50 ~1) was added to precipitate all mouse IgG present in the solution. Samples were incubated at 37°C for 30 rain and then at 4°C for 12 h. The NP-40 concentration was maintained at 0.5% as described. Immune precipitates were washed three times by centrifugation and resuspended in 1 ml of cold PBS as described above.
Labeling of Surface Galactosyl Residues with NaB 3/-/4. The procedure employed was similar to that of Gahmborg and Hakamori (25) . In summary, 107 thymocytes in 0.5 ml of PBS were treated with 0.1 ml of galactose oxidase (10 U) in PBS at 22°C for 2 h. Cells were washed once by centrifugation with 2 ml of PBS, and resuspended in 0.5 ml of PBS. 5 ~l of a solution containing NaB3H4 (1 mCi) in 0.1 M NaOH was added, and samples were incubated at room temperature for 30 min. Cells were then washed twice with 2 ml of PBS and subjected to NP-40 lysis as described previously. Clearing before specific immune precipitation was as described above, except that samples were incubated at 4°C for 12 h after the first clearing and for 6 h after the second clearing. Specific immune precipitation was as described previously.
Gel Filtration of Mixtures of NP-40 Extracts and NMS or Anti-Ly-3.1 Serum on Sephadex G-200.
To NP-40 extracts of ~25I-labeled cells were added 50 ~l of anti-Ly-3.1 serum or NMS and a small quantity of ~3q-labeled mouse IgG as an internal marker. Appropriate amounts of 2% (wt/ vol) NP-40 in PBS were added to maintain a concentration of 0.5%. Solutions were incubated at 37°C for 30 min to promote the formation of immune complexes. Each solution was then subjected to gel filtration at 4°C on a column (0.8 × 24 cm) ofSephadex G-200 in PBS containing BSA (2 mg/ ml) and NP-40 (0.5%, wt/vol). To each eluted fraction (0.2 ml) containing ~25I-labeled macromolecular material was added a small quantity of ~zlI-labeled (CBA/H-T6J x SJL/J)F1 IgG to assess the efficiency of the subsequent precipitation. RAMIG (2 ~l) was then added and the solutions were incubated at 37°C for 30 min. GARIG (30-50 ~l) was then added in quantity sufficient to precipitate all of the IgG in the added RAMIG. Samples were incubated at 37°C for 30 rain and then overnight at 4°C. Precipitates were recovered by centrifugation, washed three times with 2 ml of cold PBS, and subjected to SDS°PAGE as described above.
Comparisons of Experiments Employing Different Thymocytes and/or Sera. Experiments
which compare the activities of various antisera and/or NMS were performed in parallel on identical NP-40 extracts, and all procedures and reagents employed were otherwise identical. When ~25I-labeled NP-40 extracts of thymocytes from different congenic or unrelated inbred strains were compared, iedinations and other procedures were performed in parallel under conditions as identical as possible.
Results
Indirect Precipitation of Ly-3.1 from NP-40 Extracts of C57BL/6-Ly-2a,Ly-3 a Thymocytes. C57BL/6-Ly-2a,Ly-3 ~ thymocytes (Ly-3.1 positive) were labeled with 125I and NP-40 extracts were prepared as described (see Materials and Methods). Extracts were cleared twice, anti-Ly-3.1 serum or NMS was added to supernates, and immune complexes and uncomplexed mouse IgG were precipitated with RAMIG. Precipitates were dissolved in SDS buffer, reduced with 2-mercaptoethanol, and subjected to PAGE in 10% gels as described. As shown in Fig. 1 (panels a and b) , specific anti-Ly-3.1 serum results in precipitation of an 125I-labeled component of apparent molecular weight between that of immunoglobulin H and L chains which is absent from precipitates formed with NMS. When the identical protocol was followed using 12SI-labeled Ly-3.1-negative C57BL/6J (Fig. 1 , panels c and d) or C57BL/6-Ly-2 a thymocytes which differ from C57BL/6-Ly-2a,Ly-3 a at both Ly-2 and Ly-3, and at Ly-3 only, respectively, no significant difference was observed between gels of NMS-and antiserumtreated extracts. In contrast, anti-Ly-3.2 serum precipitated from NP-40 extracts of C57BL/6J thymocytes a component of apparent molecular weight identical to the Ly-3.1-related molecule shown in Fig. la . Moreover, results obtained using specific anti-Ly-3.2 serum and NP-40 extracts of C57BL/6-Ly-2a,Ly-3 ~ thymocytes were identical to those obtained with NMS.
Indirect Precipitation of Ly-3.1 Using Absorbed Antisera. As a further specificity control, anti-Ly-3.1 serum was absorbed with a number of C57BL/6-Ly-2a,Ly-3 ~ thymocytes sufficient to remove all cytotoxic activity for Ly-3.1-positive thymocytes (see Materials and Methods). Similar aliquots were absorbed with equivalent numbers of C57BL/6J thymocytes (Ly-3.1 negative). Aliquots of normal (CBA/H-T6J × SJL/J)FI serum were also absorbed with thymocytes of each strain. Cleared ~2~I-labeled extracts of C57BL/6-Ly-2a,Ly-3 a cells were then precipitated with each absorbed antiserum and NMS, and precipitates were subjected to SDS-PAGE on 5% gels (Fig. 2 ). Antiserum absorbed with Ly-3.2-positive C57BL/6J thymocytes resulted in polyacrylamide gel patterns virtually identical to those obtained with unabsorbed antiserum (Figs. 2b and 2a, respectively) . In contrast, absorption with C57BL/6.Ly.2a,Ly.3 a thymocytes drastically reduced the quantity of the major Ly-3.1 component detectable by these procedures and resulted in a gel pattern indistinguishable from that obtained with NMS (Figs. 2c and 2e, respectively) . Gels of precipitates made with absorbed NMS were indistinguishable from those obtained with unabsorbed normal serum (Figs. 2f, 2g, and 2e) .
SDS-PA GE of Precipitates
Obtained by Clearing NP-40 Extracts. Immunological precipitates obtained from clearings of ~25I-labeled NP-40 extracts of C57BL/6-Ly-2",Ly-3 ~ thymocytes with NMS and RAMIG were subjected to SDS-PAGE as described (Figs. 2d and 2h) . It is apparent that a considerable amount of radioactivity is precipitated and is distributed throughout the gel including at the position of the Ly-3.1 component.
Gel Filtration of NP-40 Extracts Containing NMS or Anti-Ly-3.1 Serum.
In order to obviate the need for clearing, we added aliquots of NMS or anti-Ly-3.1 serum to NP-40 extracts of '2~I-labeled C57BL/6-Ly-2a,Ly-3 a thymocytes, and after incubation at 37°C for 30 min, these extracts were subjected to gel filtration on columns of Sephadex G-200 as described in the Materials and Methods (Fig.  3) . Immune complexes formed between antibody and macromolecular material should have molecular weights greater than that of uncomplexed IgG and should be eluted from the column earlier than the bulk of the IgG. Such immune complexes could then be precipitated from individual column fractions using optimal amounts of RAMIG and GARIG antisera.
Fractions from the gel filtrations of C57BL/6-Ly-2a,Ly-3 a samples treated with NMS or antiserum were subjected to immune precipitation with RAMIG and GARIG (Table I) . It is apparent that a significantly higher percentage of total 125I-labeled material in each fraction is precipitated in the case of anti-Ly-3.1 serum-treated NP-40 extracts than from extracts treated simultaneously and in identical fashion with NMS. Comparable fractions from gel filtrations of extracts which received neither NMS nor antiserum yielded results identical to those obtained with NMS. When extracts of Ly-3.1-negative C57BL/6J thymocytes were substituted and everything else was kept the same, no difference was observed between NMS-and anti-Ly-3.1 serum-treated samples. Thus the differences between NMS-and antiserum-treated samples in Table I appear to be Ly-3.1 specific.
A small amount of 131I-labeled IgG was added as an internal marker to each column fraction before precipitation. The proportion of the total ':31I-labeled material in each fraction which appeared in the precipitate is taken as a measure of the efficiency of precipitation of mouse IgG in that fraction. The elution position of uncomplexed mouse IgG in that fraction. The elution position were treated with either NMS or anti-Ly-3.1 serum at 37°C for 30 min. Treated extracts were then subjected to gel filtration at 4°C on Sephadex G-200 (see Fig. 3 ) and fractions of 0.2 ml were collected. Fractions a-h from each gel fraction (which are comparable to Fig. 3 , fractions 17-24) were subjected to immune precipitation as described in the Materials and Methods. A small amount of 131I-labeled mouse IgG was added to each fraction before precipitation as an internal standard to test the efficiency Of the precipitation (see Materials and Methods and text).
of uncomplexed mouse IgG in gel filtrations of NMS-and antiserum-treated extracts is indicated by the inhibition of precipitation of ~31I-labeled IgG seen in fractions 6 through 8 from both gel filtrations (Table I ). This position is identical to that determined by prior standardization of the columns with 131I-labeled IgG. Thus when NMS or antiserum is added to extracts before gel filtration, the percentage of ~25I-labeled material precipitated is maximal in fractions which precede the elution position of uncomplexed IgG.
Analysis of Immune Precipitates from Column Fractions by SDS-PAGE.
Immune precipitates from gel filtration fractions (see Table I ) were subjected to SDS-PAGE under reducing conditions as described in the Materials and Methods. SDS-PAGE profiles of comparable gel filtration fractions from antiserum-treated and NMS-treated extracts are presented in Figs. 4a-d and 4e-h, respectively. It is apparent that the anti-Ly-3.1 serum-treated samples contain significant quantities of a radioactive component of apparent molecular weight between that of IgG H and L chains, while NMS-treated samples contain only trace amounts of radioactivity in this portion of the gel. Specificity controls were performed which were similar to those described for the indirect precipitation from cleared NP-40 extracts (see Figs. 1 and 2 ). These controls included iodination of Ly-3.1-negative thymocytes from strains congenic with C57BL/6-Ly-2~,Ly-3 a, and absorption of anti-Ly-3.1 serum with Ly-3.1-positive and Ly-3.1-negative thymocytes from C57BL/6J congenic strains. In all cases the results were consistent with the Ly-3.1 antigen being composed, at least in part, of a component with an apparent mol wt in the range of 30,000-40,000 daltons.
Effect of Trypsinization of Cells Upon Specific Precipitation with
Anti-Ly-3.1 Serum. 12~I-labeled C57BL/6-Ly-2",Ly-3 a thymocytes were subjected to mild proteolysis with trypsin. Anti-Ly-3.1 serum was then added to NP-40 extracts of trypsinized and control cells and mixtures were subjected to gel filtration on Sephadex G-200 as described above. Comparison of the gel filtration profiles indicated that trypsinization led to a 60% loss of 12~I-labeled macromolecular material as compared with the untreated control. Immune precipitates from Froction number Fro. 5. The effect of trypsinization upon the immune precipitation of Ly-3.1. NP-40 extracts of trypsinized and untreated l~SI-labeled C57BL/6-Ly-2a,Ly-3 Q thymocytes were mixed with 50 ~l of anti-Ly-3.1 serum and then subjected to gel filtration on Sephadex G-200. Fractions were submitted to immune precipitation as described, and precipitates containing maximal amounts of ~2sI were reduced and subjected to SDS-PAGE under reducing conditions on 10% gels. Panel a, control; and panel b, trypsinized. Designations H and L are in Fig. 1 legend. column fractions were prepared and subjected to SDS-PAGE as described, and gels of comparable fractions of trypsin-treated and untreated samples are presented in Fig. 5 . It is apparent that digestion with trypsin resulted in degradation or loss from the cell surface of molecules reactive with anti-Ly-3.1 serum.
Molecular Weight of Ly-3.1. 12SI-labeled material specifically precipitated
with anti-Ly-3.1 serum was extracted from polyacrylamide gels and re-electrophoresed under reducing conditions in 5, 10, and 15% pelyacrylamide gels in the presence of appropriate protein markers of known molecular weight. The logarithm of molecular weight was plotted as a function of mobility in the gel (23, 26) (Fig. 6) . From its mobility in 5% polyacrylamide gels, the major Ly-3.1-specific component detectable by these procedures has an apparent mol wt of approximately 39,800 daltons. As determined in 10 and 15% gels, this component has an apparent mol wt of approximately 35,000 daltons.
Effect of Pronase on the Major Ly-3 J-Specific Component.
The major Ly-3.1-specific component was extracted from gels and subjected to digestion with pronase in order to determine whether it was protein in nature. Whereas untreated material was 100% precipitable with 10% TCA, less than 10% of the pronase-treated material was precipitable. Thus by the criterion of susceptibility to digestion by a proteolytic enzyme, at least a portion of the molecule bearing the Ly-3.1 antigenic specificity must be a polypeptide. and from fractions obtained by the gel filtration procedure contain a major '25I-labeled component which does not enter 10% gels (e.g., Fig. la, peak A) and which appears on 5% polyacrylamide gels under reducing conditions to have a mol wt of approximately 180,000 daltons (Fig. 2, peak A) . Comparable amounts of this material are precipitated from thymocyte extracts of all strains employed in this study in the presence of NMS or specific antiserum. It appears to become associated with any immunological precipitate which forms in its presence, and its identity remains unknown.
Other l~SI-Labeled Components. Precipitates from cleared NP-40 extracts
It is apparent from Figs. 2 a and 2 b that besides the major detectable component of Ly-3.1 (peak C), two other '2~I-labeled components (peaks B and D) are precipitated from C57BL/6-Ly-2a,Ly-3 ~ NP-40 extracts by anti-Ly-3.1 serum and are detectable by SDS-PAGE under reducing conditions. These vary in quantity in different experiments, and, as determined on 5% gels, components B and D have apparent mol wt of approximately 55,000 and 30,000 daltons, respectively. Component D is present on 10% gels as a shoulder on the low molecular weight side of the major Ly-3.1-specific component (e.g., Fig. la) . The relevance of these minor peaks to Ly-3.1 is not known, since '25I-labeled material is sometimes present at positions B and/or D of gels containing material precipitated with NMS (e.g., Fig. 2e) .
Precipitation of cleared Ly-3.1-positive extracts with NMS usually results in a small amount of a 125I-labeled component at the approximate position of the major Ly-3.1 component (Fig. 2e ) . A similar component is often observed when extracts of C57BL/6J cells (Ly-3.1 negative) are precipitated with anti-Ly-3.1 serum. When displayed on 10% polyacrylamide gels, the maximum of this NMSprecipitated peak is usually displaced at least one gel slice towards the origin from the maximum of the major detectable Ly-3.1 component. 
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Froction number
Fro. 7". The effect of Ly-3 phenotype on the immune precipitation of Ly-3.1 from NP-40 extracts of thymocytes labeled with 3H using galactose oxidase and NaB3H4 (see Materials and Methods). Immune precipitation was as described above, and SDS-PAGE was performed under reducing conditions in 5% gels. Left column treated with anti-Ly-3.1 serum; right column treated with NMS. Cells: refers to the phenotype of the thymocytes employed as described in Fig. 1 legend. Designations H, L, and NMS are as above. Peaks A-D are as described in text.
Precipitation of Ly-3.1 Labeled using Galactose Oxidase and NaB3H4 . Cell surface-associated galactose residues of C57BL/6-Ly-2a,Ly-3 a thymocytes were labeled using galactose oxidase and NaB3H4 as described in the Materials and Methods. NP-40 extracts were cleared, precipitated with either NMS or anti-Ly-3.1 serum, and subjected to SDS-PAGE on 5% gels under reducing conditions (Fig. 7) . In agreement with the 125I studies, a major Ly-3.1-specific component was observed with an apparent mol wt of 35,000 daltons. Thus it appears that this major Ly-3.1 component is a glycoprotein containing galactose residues. 3H-labeled components were also observed at positions B and D in the gel as well as in the region corresponding to a mol wt of 180,000 daltons (peak A), suggesting that these components are also glycoproteins. Galactose oxidase plus NaB3H4 labeling yielded higher D/B and D/C peak height ratios than enzymatic iodination (compare Figs. 7a and 2a ) , suggesting that component D is more readily labeled by the former method.
Specific Immune Precipitation ofLy-2.1. NP-40 extracts of ~25I-labeled Ly-2. l-positive and Ly-2. l-negative thymocytes were treated with NMS or anti-Ly-2.1 serum and precipitated as described for Ly-3.1. SDS-PAGE profiles of the immune precipitates are presented in Fig. 8 . It is apparent that precipitation of ~2~I-labeled surface components of C57BL/6-Ly-2 ~ thymocytes with anti-Ly-2.1 serum results in a gel pattern indistinguishable from that obtained after precipitation of labeled C57BL/6-Ly-2%Ly-3 ~ extracts with anti-Ly-3.1 serum (Figs. 8a  and 2a, respectively) . Treatment of labeled NP-40 extracts of C57BL/6J thymocytes (Ly-2.1 negative) with anti-Ly-2.1 serum yields a gel pattern indistin- guishable from that obtained with NMS (Figs. 8 b and 8 d) . Thus the thymocyte surface component bearing the Ly-2.1 antigenic specificity appears to show the same labeling pattern and molecular weight species as the molecule bearing Ly-3.1.
Discussion
The use of alloantisera as indicators of cell surface polymorphisms in inbred mice has led to the identification and genetic mapping of a large number of murine cell surface antigens (27) (28) (29) . Antigens which are represented on widely varying cell types are generally assumed to play some general role in the interaction or maintenance of cellular function, while those surface antigens represented on more restricted cell populations (i.e., differentiation antigens) are thought to be involved in the peculiar origins and/or properties of those cell types (29) .
The relative ease in obtaining lymphocytes and in characterizing their surface components by cytotoxic and absorption assays using alloantisera has led to the identification of a large number of alloantigens on T and B lymphocytes. While the presence of such antigens on lymphocytes of known location or function is useful as an identifying characteristic of such cells, determination of the role, if any, of a surface molecule in mediating that function requires its chemical characterization.
The chemical characterization of mouse lymphocyte and other cell surface antigens has revealed that a number of such molecules fall into two basic groups composed of polypeptides of characteristic molecular weights. The H-2, T locus, and thymus leukemia antigens appear to consist of large glycoprotein subunits with mol wt of approximately 45,000 daltons and a small subunit with a mol wt of 12,000 daltons which resembles human fl2-microglobulin (12, (15) (16) (17) (18) . A major glycoprotein subunit of mol wt 35,000 marks the second molecular weight class of surface antigens which includes the/-region-associated antigens (or Ia antigens) coded for by genes located within the H-2 complex (13, 14, 30) . Allogeneic effect factor, which is released by T lymphocytes activated by alloantigens, appears by gel filtration to be in this molecular weight range (31) and it has been demonstrated to bear Ia antigenic determinants (32) . In addition, an antigenspecific suppressive T-cell factor which contains antigenic specificities determined by the K end of the H-2 complex (H-2K, I-A, and/or I-B ) has a mol wt by gel filtration of between 35,000 and 60,000 daltons (33) .
The present studies indicate that the thymocyte cell surface constituents which bear the Ly-3.1 and Ly-2.1 alloantigenic determinants each contain a glycoprotein of apparent mol wt 35,000 which contains a galactose-containing carbohydrate moiety. This places them in the same molecular weight range as the/-region-associated antigens (13, 14, (30) (31) (32) (33) , although no other similarity is implied by this comparison. The apparent absence of a polypeptide of mol wt 22,500 suggests that typical immunoglobulin L chains containing side chains susceptible to iodination under the conditions employed are not a constituent of the Ly-3.1 antigen. If the Ly-3.1 thymocyte surface antigen had contained L chains, one might have concluded that a single genetic locus codes for the structures of the IB-peptide marker in mouse VL regions and the Ly-3.1 thymocyte surface antigen. This would have explained the close genetic linkage of these traits (10, 11) . Both traits might still be governed by the same structural genetic locus if it is demonstrated by peptide mapping and by amino acid sequence analysis that the Ly-3.1 polypeptide contains a region which is homologous to immunoglobulin L-chain V regions. If no such homologies are found, there are three other possibilities: (a) Both traits may be controlled by the same genetic locus which does not directly code for their structure; (b) a single locus may code for the structure of one of the two traits, and that trait may govern the other; and (c) the two traits may be governed by closely linked but distinct genetic loci.
It is likely that the Ly-3 a and Ly-3 b alleles code for the polypeptide portions of the glycoproteins of mol wt 35,000 which bear, respectively, the Ly-3.1 and Ly-3.2 antigenic specificities. However, we have not excluded hypothesis (a), in that alleles at the Ly-3 locus might govern expression of glycosylating enzymes which have different substrate specificities and which generate the polymorphisms observed in a fashion analogous to the human blood group substances (34) .
If Ly-3.1-positive T cells were needed to stimulate the synthesis of IB-positive L chains, then absence of this determinant might result in a IB-negative phenotype. It is unlikely that such stimulation is by conventional T-cell helper activity, since Cantor and Boyse have demonstrated using C57BL/6 mice that helper T cells are Ly-3.2 negative (7), and it is likely that helper T cells of inbred strains bearing the Ly-3 a allele are Ly-3.1 negative. Peptide maps of serum Ig L chains from (AKR x BALB/c-nu/nu)F3 nude mice of the Ly-2a,Ly-3 a genotype prepared by Boyse and Shen (see reference 11) indicated a quantity of IB-positive L chains indistinguishable from that of the AKR/J parent. Thus the absence of a thymus and a normal complement of peripheral T cells did not influence the frequency of IB-positive L chains in serum IgG, thus eliminating one form of hypothesis (b). Moreover, it had previously been demonstrated that IB-positive serum IgG is apparently not autoantibody directed towards the Ly-3.1 antigenic specificity (10) . Thus it appears that the Ly-3 locus probably does not cause the appearance of the I~ phenotype, at least not by the mechanism discussed.
Thus unless structural homology is demonstrated between the polypeptide" bearing the Ly-3.1 antigenic specificity and immunoglobulin VL regions, it is likely that the Ly-3 thymocyte surface antigen and the IB-peptide marker in mouse VL regions are determined by closely linked but distinct genetic loci [hypothesis (c)].
Treatment of cleared NP-40 extracts of C57BL/6-Ly-2a,Ly-3 '~ thymocytes with anti-Ly-3.1 serum or anti-Ly-2.1 serum followed by RAMIG results in precipitation of components of identical molecular weight as revealed by SDS-PAGE (Figs. 2 and 8 ). This is true both for 12~I labeling of polypeptides using lactoperoxidase (Figs. 2 and 8 ) and for 3H labeling of carbohydrate moieties using galactose oxidase and NaB3H4. These antisera precipitated glycoproteins of mol wt 35,000 only from NP-40 extracts of thymocytes of C57BL/6 congenic strains with Ly phenotypes for which the antisera were specific. Therefore both the Ly-2.1 and Ly-3.1 antigenic specificities are present on molecules containing polypeptides of this molecular weight. This similarity in molecular weight and the close genetic linkage of the loci governing the Ly-2 and Ly-3 surface antigens suggest the possibility that these polypeptides may be homologous in primary structure due to evolution from a common precursor gene, as has been suggested for immunoglobulin C-regions (35) (36) (37) and for the H-2D and H-2K surface antigens (28) .
Studies using the antibody-blocking test have suggested that the Ly-2 and Ly-3 antigenic specificities are topologically adjacent on the cell surface, and therefore may be present on the product of a single gene (2, 5) . Preliminary results obtained in our laboratory suggest that extensive precipitation of 125I-labeled C57BL/6-Ly-2a,Ly-3 a thymocytes with anti-Ly-3.1 serum and RAMIG reduces to zero the amount of 35,000 mol wt component precipitated by subsequent treatment with anti-Ly-2.1 serum and RAMIG. If these results are borne out by further experiments of the type described, then we can conclude that the polypeptides bearing the Ly-2.1 and Ly-3.1 antigenic specificities are present on the same quarternary complex in the NP-40 extract and probably on the thymocyte surface as well. Studies to determine the molecular weight of the Ly-2 and Ly-3 antigens before reduction are in progress. Determination of whether the Ly-2.1 and Ly-3.1 antigens are on the same or different polypeptides will very likely require peptide mapping studies and amino acid sequence analysis.
Summary
Specific anti-Ly sera were employed to precipitate Ly antigens from Nonidet P-40 extracts of mouse thymocytes labeled with 125I using lactoperoxidase and with NaB3H4 using galactose oxidase. Thymocytes from mice of the congenic strains C57BL/6J (Ly-2.2, Ly-3.2 positive), C57BL/6-Ly-2a,Ly-3 a (Ly-2.1,Ly-3.1 positive) and C57BL/6-Ly-2 ~ (Ly-2.1,Ly-3.2-positive) were used as sources of labeled antigens and as immune adsorbants to permit evaluation of the specificity of each anti-Ly serum employed. Results of sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) under reducing conditions are consistent with the Ly-3.1 antigen containing a glycoprotein subunit with an apparent mol wt of 35,000 daltons. Specific precipitates obtained using anti-Ly-2.1 serum yielded SDS-PAGE profiles identical to that obtained with anti-Ly-3.1 serum, suggesting that the Ly-2 and Ly-3 antigens have the same molecular weight distribution. The relationships of these results to the observed close genetic and topological linkage of Ly-2 and Ly-3 and to the genetic linkage of these loci with the IB-peptide marker, a mouse V~-region polymorphism, are discussed.
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